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(54) MANUFACTURING METHOD FOR DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method for a display device, 
capable of reducing impurity gas remaining in a 
discharge space of a display device using gas 
discharge such as a plasma display device. 
SOLUTION: A chemical seed rich in energy is 
----J^^' r »**generated by discharge, and impurity is 
removed by physical and chemical action 
thereof. In glow discharge taking hydrogen gas 
as discharge gas, hydrogen base active seed 
(hydrogen atom or hydrogen ion) having a 
strong reducing action is generated to thereby 
remove water adsorbed to the inner wall and 
oxides such as an oxide coat on an electrode 
by reducing. Organic contaminant is decomposed by reducing to be changed into small 
molecules easy to be exhausted. In the glow discharge taking oxygen gas as discharge 
gas, oxygen active seed (oxygen atom and oxygen ion rich in energy) having a strong 
oxidizing action is generated to thereby decompose organic contaminant adhering to 
the inner wall by oxidizing so that the contaminant is changed into small molecules 




easy to be exhausted. As a result, impurity gas such as water remaining in the 
discharge space can be decreased so as to stabilize the discharge characteristic and 
lengthen the life of the device. 



CLAIMS 



[Claim(s)] 

[Claim 1]While having a viewing area between the first base substance and the second 
base substance that countered this, A manufacturing method of a display device 
which has a process to which glow discharge of said space is carried out under 
existence of hydrogen system gas or/and oxygen system gas in a method of 
manufacturing a display device constituted so that space corresponding to said 
viewing area might be made generating energy required for a display. 
[Claim 2]A manufacturing method of a display device indicated to Claim 1 in which 
said hydrogen system gas is mixed gas of pure water matter or hydrogen, and inactive 
gas, such as argon, neon, krypton, and a xenon. 

[Claim 3]A manufacturing method of a display device indicated to Claim 1 in which 
said hydrogen system gas is mixed gas of hydrogen, carbon monoxide, and inactive gas, 
such as argon, neon, krypton, and a xenon. 

[Claim 4]A manufacturing method of a display device indicated to Claim 1 which 
introduces said oxygen system gas into said space, and has a process to which glow 
discharge of said space is carried out under existence of said oxygen system gas 
before a process of carrying out glow discharge under existence of said hydrogen 
system gas. 

[Claim 5]A manufacturing method of a display device indicated to Claim 4 in which 
said oxygen system gas is mixed gas of mixed gas of pure oxygen, oxygen, and inactive 
gas, such as argon, neon, krypton, and a xenon, pure ozone or ozone, and inactive gas, 
such as argon, neon, krypton, and a xenon. 

[Claim 6]A manufacturing method of a display device indicated to Claim 1 which 
causes said glow discharge while heating said space. 

[Claim 7]A manufacturing method of a display device indicated to Claim 1 which emits 
an impurity in said space by said glow discharge, and discharges this. 
[Claim 8]A manufacturing method of a display device indicated to Claim 1 which 
performs vacuum suction while building a getter material into a storage part which is 



open for free passage before said glow discharge process in said space and 
heat-treating said getter material. 

[Claim 9]A manufacturing method of a display device indicated to Claim 1 which has 
said viewing area between said first base substance and said second base substance 
of translucency which countered this and with which said space exists between 
counterelectrodes which constitute said viewing area. 

[Claim 10]A manufacturing method of a display device indicated to Claim 9 which 
manufactures a plasma display or a field emission type display. 

[Claim 1 1]A manufacturing method of a display device indicated to Claim 1 which has 
said viewing area between said first base substance and said second base substance 
of translucency which countered this and with which said space is established in said 
first base substance as an object for potential setting out. 

[Claim 12]A manufacturing method of a display device indicated to Claim 11 which 
manufactures a plasma-address-liquid-crystal display device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of display 
devices, such as a plasma display, a field emission type display, and a 
plasma-address-liquid-crystal display device. 
[0002] 

[Description of the Prior Art]A plasma display with depth short compared with recent 
years and a cathode-ray tube (Cathode Ray Tube;CRT) (below Plasma Display 
Panel;.) it may be written as PDP — a field emission type display (below Field 
Emission Display;.) it may be written as FED — a plasma-address-liquid-crystal 
display device (below Plasma Address Liquid Crystal Display;.) it may be written as 
PALC. etc. — the flat panel type display (Flat Panel Display) of the discharge tube 
system or a vacuum tube system is developed. 

[0003]For example, in manufacture of the PDP panel, one side of a counterelectrode 
is formed in two substrates, respectively, These substrates are held in the state 
where the fixed discharge gap (inter-electrode distance which carries out plasma 
discharge) was maintained, heating weld of the low-melting-glass layers, such as frit 
glass formed in the substrate periphery as sealing material at frame shape, is carried 



out, and two substrates are sealed. 

[0004]Next, after exhausting to a vacuum the discharge space formed between two 
above-mentioned substrates, inactive gas, such as neon, argon, and a xenon, is 
introduced as discharge gas. 

[0005]However, in such a PDP panel. Since a discharge gap is as small as about 
300-500 micrometers and discharge space is moreover subdivided corresponding to 
each pixel, Only by exhausting with vacuum pumps, such as a rotary pump, a turbine 
pump, and a sputter ion pump, the ultimate vacuum of discharge space has a limit and 
impurity gas remains in discharge space. 

[0006]If impurity gas, such as water and carbon dioxide, remains in discharge space or 
vacuum space (discharge space is mainly explained hereafter.), such as PDP, FED, and 
PALC, It becomes a cause by which a discharge characteristic or an electron 
emission characteristic becomes unstable, or an electrode receives damage and a 
device life becomes short by abnormal discharge. Therefore, it is desirable to lessen 
the impurity gas which remains in discharge space as much as possible. 
[0007]Then, discharge space is heated in an exhaust air process to optimal 
temperature (300-500 **, for example, 300-350 **), Discharge space is exhausted 
promoting adsorption or the disconnection of an impurity by which occlusion is carried 
out on a wall surface, Removal (defecation) of an impurity, and the heating degassing 
treatment which attains high vacuum-ization of discharge space, Exhaust air is once 
stopped in the middle of heating degassing treatment, and methods, such as aging 
exhaust air exhausted after introducing discharge gas into discharge space with a 
heated state and producing predetermined time discharge, and flashing by cleaning 
gas, are performed independently or complexly. 

[0008]For example, in manufacture of the PDP panel, it usually ages by producing 
discharge after restoration of discharge gas in the whole discharge space 
corresponding to all the pixels. The discharge voltage and discharge luminosity for 
every pixel are equalized in aging, and there is a cleaning effect which removes an 
impurity physically and chemically with the plasma gas produced in discharge with the 
effect of attaining stabilization of these discharge characteristics in it. 
[0009]If the cleaning effect by this aging ages in the intervals of [ when the internal 
surface of discharge space is heated ] a heating-and-degassing process, it is much 
more effective. This is the aging exhaust air mentioned above. 
[0010]ln AC (exchange) plane discharge type PDP in JP,2000-106089,A, A dummy 
electrode is constructed in parallel with each scanning electrode pair, during aging, 
alternating current high voltage is impressed also to a dummy electrode, discharge 



space is filled with plasma gas to all the corners, and the method of heightening the 
cleaning effect of aging and aging exhaust air is proposed. However, it is necessary to 
form a dummy electrode in this, therefore the luminosity of a display device falls, and 
there is a demerit of the number of manufacturing processes increasing. 
[0011]To the device in above exhaust processes and gas introducing processes, in 
addition, in order to remove the impurity gas which remains by the exhaust process, 
and the impurity gas emitted after an exhaust process as much as possible, It includes 
in the storage part which opens for free passage the getter material which absorbs 
impurity gas to discharge space, and the gettering process of heating a discharge gas 
introduction front stirrup after introduction, and being activated is also generally 
performed. 

[0012]The materials of a getter are a ZrAI (zirconium aluminum) alloy, a MgAI 
(magnesium aluminum) alloy, etc. As for a getter, in order that after manufacture may 
prevent absorption of gas, it is desirable to carry out seal preservation under a 
vacuum. However, generally in a distribution process, it is put in and saved in a dry 
container or the container which enclosed nitrogen, therefore — the time of purchase 
— to some extent — water, nitrogen, oxygen, carbon dioxide, etc. — adsorption — or 
it is thought that occlusion is carried out. 

[0013]When it includes in the storage part which opens the getter of such marketing 
for free passage to discharge space as it is and heating for activation is performed 
after the end of an exhaust process, adsorption or the water which was carrying out 
occlusion, nitrogen, carbon dioxide, etc. will be emitted to discharge space. These 
impurity gas must be reabsorbed by a getter. 

[0014]So, a getter is beforehand heat-treated in an exhaust process, and the way a 
getter makes adsorption or the gas which was carrying out occlusion emit, and 
exhausts and removes it is proposed by JP.H1 1-1 6489.A. According to this method, 
the capability for a getter to absorb impurity gas can be demonstrated to the 
maximum extent, and the effect of a getter can be heightened conventionally, but it 
depends for the size of that effect on the kind of getter, the state of preservation of a 
getter, the size of a display panel, gettering conditions, etc. 
[0015] 

[Problem to be solved by the inventionjAs mentioned above, although some useful 
proposals have accomplished, discharge space or vacuum space, such as PDP, FED, 
and PALC, Adsorption or the fluorescent substance layer which is easy to carry out 
occlusion, and a magnesium oxide MgO layer are contained [ that it is the difficult 
space of exhaust air in structural and size, ] in water etc. at a part of the internal 



surface in many cases, Since it is desirable to lessen the impurity gas which remains 
to discharge space as much as possible in order to stabilize the performance of a 
display device, it is clear that an exhaust process needs further to be improved. 
[001 6]Then, the purpose of this invention as a manufacturing method of the display 
device using the electron emission in the inside of gas discharge, such as a plasma 
display, a field emission type display, and a plasma-address-liquid-crystal display 
device, or. a vacuum, It exists all over the discharge space of these display devices, or 
vacuum space, or adsorption or the impurity by which occlusion is carried out is 
removed physically and chemically to the internal surface, and it is in providing the 
manufacturing method which can decrease effectively the impurity gas which remains 
in discharge space or vacuum space. 
[0017] 

[Means for solving problem]Namely, while this invention has a viewing area between 
the first base substance and the second base substance that countered this, In the 
display device constituted so that the space corresponding to said viewing area might 
be made to generate energy required for a display, the manufacturing method of a 
display device which has a process to which glow discharge of said space is carried 
out under existence of hydrogen system gas or/and oxygen system gas is started. 
[001 8] According to this invention, using said space corresponding to said viewing area, 
make said oxygen system gas into discharge gas, and glow discharge is carried out, 
The oxygen system active species (the oxygen atom and oxygen ion which were rich 
in energy) which is chemical species with the oxidation strong in oxygen plasma is 
generated, Make said hydrogen system gas into discharge gas, carry out glow 
discharge, and the hydrogen system active species (the hydrogen atom and hydrogen 
ion which were rich in energy) which is chemical species with a reducing action strong 
in hydrogen plasma is generated, The impurity in said space is effectively and fully 
removable by physical and the chemical operation by the active species which was 
rich in such energies. 

[001 9]Oxidative degradation of the organic contamination thing which said oxygen 
system active species is the strong oxidation, and adhered to a glass substrate, a 
septum (barrier rib), a transparent dielectric layer, a magnesium oxide protective layer, 
a fluorescent substance layer, etc. is carried out, Oxygen is supplied to the 
above-mentioned oxides, such as magnesium oxide, oxidation is promoted, each 
original characteristic is pulled out, and the characteristic is stabilized at the same 
time it changes into small molecules which are easy to be exhausted, such as carbon 
dioxide. 



[0020]Said hydrogen system active species returns and eliminates remains impurities 
including the water by which an emitter, a cathode terminal, an anode electrode, a 
glass substrate, a septum (barrier rib), a transparent dielectric layer, a magnesium 
oxide protective layer, a fluorescent substance layer, etc. are adsorbed by a strong 
reducing action. 

[0021]Said hydrogen system active species returns a contamination oxide etc. which 
were formed on a wall of said discharge space, such as an oxide layer on an electrode, 
by a strong reducing action. While making easy to exhaust by removing a 
contamination oxide from an internal surface impurities which these oxides are easy 
to adsorb, such as water and carbon dioxide, a discharge characteristic or an electron 
emission characteristic of an electrode is stabilized. 

[0022]It is made easy for said hydrogen system active species to react to said organic 
contamination thing, for example, to carry out reduction decomposition of this at a 
small hydride molecule, and to exhaust, since hydrogen is many elements and an 
element which can make a hydride (the etching effect of hydrogen plasma). 
[0023]furthermore — since hydrogen is small particles, it is easy to diffuse it — a 
wider range in said discharge space — the — physical and a chemical operation reach. 
[0024]By discharge, a method of this invention and aging exhaust air mentioned 
already generate chemical species which were rich in energy, and is common with the 
main point which is going to be physical and is going to remove an impurity by a 
chemical operation. 

[0025]However, although an atom or ion of an inactive gas element which was rich in 
energy is made from aging exhaust air which makes inactive gas discharge gas, The 
operation has a main physical action of driving in an internal surface of said discharge 
space adsorption or an impurity by which occlusion is carried out by a shock by inert 
gas atoms or ion of high energy. 

[0026]Because, since the atom of an inactive gas element cannot make the atom of 
other elements, and combination easily, as a chemical operation, It is because the 
impurity particles etc. which conveyed superfluous energy to impurity particles etc. 
through the collision, and were given energy are restricted to the indirect operation of 
performing a chemical reaction of some kind after that. 

[0027]On the other hand, in this invention, since the active species which was rich in 
energy by the glow discharge of said oxygen system gas or/and said hydrogen system 
gas is generated as described above, the impurity in said space is effectively and fully 
removable by physical and the chemical operation by these active species. And since 
this glow discharge is performed using the electrode already provided corresponding 



to said viewing area, the problem by formation of a dummy electrode does not produce 
it. 

[0028] 

[Mode for carrying out the invention]In this invention, it is desirable to make said 
hydrogen system gas into the mixed gas of the mixed gas of pure water matter or 
hydrogen, and inactive gas, such as argon, neon, krypton, and a xenon, or hydrogen 
and carbon monoxide, and inactive gas, such as argon, neon, krypton, and a xenon. 
[0029]If said carbon monoxide is introduced with said hydrogen, they are the following 
two reaction H+H 2 0->H 2 +OH(s) (1). 
CO+OH->C0 2 +H (2) 

********. if two reactions are summarized — CO+H 2 0->C0 2 +H 2 (3) 
It becomes. Thus, in hydrogen plasma, said carbon monoxide serves to change water 
into carbon dioxide. It is a molecule which is easy to exhaust to a water molecule 
being a difficult molecule of exhaust air that a wall surface is the easiest to adsorb 
that a carbon dioxide molecule is hard to adsorb compared with water. Therefore, the 
reaction (3) which changes water into carbon dioxide has the effect of decreasing the 
residual gas of said discharge space as a result. 

[0030]An electrode like AC (exchange) plane discharge type PDP by the 
manufacturing method of a display device with the structure which is not exposed to 
said discharge space. It is desirable to perform the process which introduces said 
oxygen system gas into said space, and makes said space cause glow discharge under 
existence of said oxygen system gas before the process which makes the glow 
discharge of said hydrogen system gas cause. 

[0031]It is desirable to make said oxygen system gas into the mixed gas of the mixed 
gas of pure oxygen, oxygen, and inactive gas, such as argon, neon, krypton, and a 
xenon, pure ozone or ozone, and inactive gas, such as argon, neon, krypton, and a 
xenon. 

[0032]Heating said space, it is desirable to make said glow discharge cause, it emits an 

impurity in said space by said glow discharge, and discharges this. 

[0033]In this invention, it is desirable to perform vacuum suction, building a getter 

material into a storage part which is open for free passage before said glow discharge 

process in said space, and heat-treating this getter material. 

[0034]This invention is good to apply to manufacture of a plasma display or a field 

emission type display which has said viewing area between said first base substance 

and said second base substance of translucency which countered this and in which 

said space exists between counterelectrodes which constitute said viewing area. 



[0035]This invention is good to apply to manufacture of a 

plasma-address-liquid-crystal display device which has said viewing area between 
said first base substance and said second base substance of translucency which 
countered this and in which said space is established in said first base substance as 
an object for potential setting out. 

[0036]Hereafter, a desirable embodiment of this invention is described in detail under 
Drawings reference. 

[0037] Drawing 1 is a figure showing an example of composition of a manufacturing 
installation used with a manufacturing method of a display device as an embodiment, 
and drawing 2 is a flow chart showing a process of operation in the manufacturing 
method. Drawing 3 is an outline sectional view showing structure of an example of an 
AG type PDP panel. 

[0038]A manufacturing method of a display device is explained according to an order 
of drawing 2 , referring to drawing 1 . after explaining an outline of an AC type PDP 
panel first hereafter, referring to drawing 3 . Although here explains using an AC type 
PDP panel as an example of a display device, If it removes not performing not a thing 
limited to especially this but glow discharge under oxygen existence, a DC (direct 
current) type PDP panel shown in drawing 4 , the FED panel shown in drawing 5 , and a 
PALC panel of a basic process shown in drawing 6 are also the same. 
[0039] Drawing 3 is a sectional view showing structure of an example of the AC type 
color PDP panel 11. The rear electrode 13 is formed by thick film screen printing etc. 
on the rear glass substrate 12 band-like. Each display cell is divided by the septum 18 
of an insulator, and it applies the fluorescent substance layer 1 9 so that it may apply 
to the side of the septum 18 from the rear electrode 13 and the rear electrode 13 may 
be covered. 

[0040]On the front glass board 1 6, the front electrode 1 7 which consists of 
transparent conducting films is formed in band-like, and melting of the dielectric layer 
14 is printed and carried out to a thickness of about 20 micrometers so that it may be 
covered. About 200-nm magnesium oxide MgO layer 15 is made to laminate on it 
furthermore. 

[0041]An interval of the magnesium oxide layer 1 5 surface on the front glass board 16 
and the rear glass substrate 1 2 surface is uniformly held by the septum 1 8, carries out 
heating weld of the low-melting-glass layers, such as frit glass formed in a substrate 
periphery as sealing material at frame shape, and seals the two glass substrates 12 
and 16. 

[0042]Discharge of the AC type color PDP panel 1 1 is due to an electric charge 



accumulated in the dielectric layer 14 surface taking the place periodically by 
impression of a police box electric field. In a half cycle of a police box electric field, 
supposing potential by the side of the front electrode 17 is high, an electron will be 
accumulated in the magnesium oxide layer 15 surface on the dielectric layer 14 by 
discharge, and, on the other hand, a positive ion will be accumulated in the fluorescent 
substance layer 1 9 surface in the meantime. If an electric charge accumulated soon 
comes to negate discharge voltage, discharge will stop. However, since an electric 
field is reversed in the following half cycle, discharge starts again, an electron moves 
to the fluorescent substance layer 1 9 side, and a positive ion moves to the dielectric 
layer 14 side. This discharge continues until an accumulated electric charge comes to 
negate discharge voltage. 

[0043]Thus, for every half cycle, the electron and positive ion which are accumulated 
in each surface of the magnesium oxide layer 15 and the fluorescent substance layer 
19 fly discharge space, and interchange mutually. An electron collides with the 
discharge gas in the discharge space 2, for example, a xenon atom, excites a xenon 
atom and makes it emit light at this time. The ultraviolet radiation which the xenon 
atom emitted excites the fluorescent substance 1 9, and makes visible light emit light. 
[0044]The rear electrode 13 and the front electrode 17 which were provided in 
band-like intersect perpendicularly mutually, and constitute XY matrix. One electrode 
is scanned, and the position of a request of XY matrix can be chosen and can be made 
to emit light by impressing the status signal in sync with a scan to the electrode of 
another side. 

[0045]Next, the process of operation in the manufacturing method of the PDP panel 
1 1 is explained, referring to drawing 1 and drawing 2 . 

One side of a counterelectrode is formed in a <assembly [ of the process 1 PDP panel 
11 3, and heating sealing> 2 sheet substrate, respectively, These substrates are held 
in the state where a fixed discharge gap (inter-electrode distance which carries out 
plasma discharge) was maintained, heating weld of the low-melting-glass layers, such 
as frit glass formed in a substrate periphery as sealing material at frame shape, is 
carried out, and two substrates are sealed. 

[0046]As shown in Attachment of the process 2 chip exhaust pipe 3>, next drawing 1 , 
it is open for free passage to the discharge space 2 of the PDP panel 1 1, and the chip 
exhaust pipe 3 for exhausting the discharge space 2 to a vacuum, or introducing gas 
into the discharge space 2 is welded with frit glass etc., and is attached. 
[0047]Efficiency of evacuation becomes good and its ultimate vacuum of the 
discharge space 2 also improves, so that there are many chip exhaust pipes 3. 



However, if too large, while the effect will fade, rating for [ the ] having included piping, 
sealing, etc. increases, and cost also becomes high. Therefore, it is required to choose 
the suitable number of the chip exhaust pipe 3 based on a size and structure of the 
PDP panel. Usually, the 1-6 chip exhaust pipes 3 are attached to one PDP panel. 
[0048]Since plasma treatment can be performed exhausting from the chip exhaust 
pipe 3 of another side, introducing gas from one chip exhaust pipe 3, and always 
passing gas if two or more chip exhaust pipes 3 are formed as shown in drawing 1 , it is 
convenient. 

[0049]One of the two chip exhaust pipes 3 of drawing 1 is connected to the gas supply 
system 5 through the gas introduction valve 4. Although a graphic display is omitted in 
the gas supply system 5, a gas bomb is connected through a flow regulation valve, and 
inactive gas, such as hydrogen, oxygen, ozone, and neon, can be supplied by a 
complement, when required. 

[0050]Another chip exhaust pipe 3 is connected to the exhaust system 7 through the 
exhaust valve 6. Exhaust air of the discharge space 2 is adjusted with the exhaust 
valve 6. Although a graphic display is omitted, the exhaust which consists of a rotary 
pump, a turbine pump, a sputter ion pump, etc. is formed in the exhaust system 7. 
[0051]A little larger getter storage part 8 than the outer diameter of the getter 
aggregate which an inside diameter mentions later is established at a rate 10-15 mm 
in length to the 20-30-inch PDP panel in some chip exhaust pipes 3. 
[0052]A inclusion of process 3 getter> getter consists of a ZrAI (zirconium 
aluminum) alloy, MgAI (magnesium aluminum) alloys, or those powdered objects. 6 mm 
and an inside diameter are 4 mm, the form of a getter simple substance is ring shape, 
and an outer diameter is [ thickness ] 1 mm about. Although the number of getter 
simple substances is based also on the size of the PDP panel 1 1, it is used at a rate of 
about ten getter simple substances to an about 20-30-inch panel, for example. 
[0053]As for after manufacture, in order to prevent absorption of gas, it is desirable to 
carry out seal preservation under a vacuum, but in a distribution process, generally a 
getter is put into a dry container or the container which enclosed nitrogen, and is 
saved and conveyed, therefore — the time of purchase — to some extent — water, 
nitrogen, oxygen, carbon dioxide, etc. — adsorption — or it is thought that occlusion 
is carried out. Therefore, after after purchase heat-treats and (preburn) carries out 
degasifying of the getter in a vacuum, it is moved and saved in a vacuum desiccator or 
a vacuum lock container. It puts into a heat-resistant vacuum housing, and 
heat-treats, and it may cool radiationally as it is and may save. The fall of the gas 
absorption capability of a getter can be suppressed by if possible lessening an 



opportunity to put into the atmosphere. 

[0054]The required number of pieces picks out a getter simple substance from a 
vacuum lock container, they are accumulated, and it unifies by welding to four metallic 
base materials at four places. Although it is preferred to carry out in a vacuum as for 
assembly operation, under the present circumstances, it is carried out in the 
atmosphere of a drying atmosphere, or an inert gas atmosphere. This getter aggregate 
is built into the getter storage part 8 established in the chip exhaust pipe 3. 
[0055]The <heat-treatment of exhaust air and getter of process 4 discharge space 2> 
exhaust valve 6 is opened, and evacuation of the getter storage part 8 open for free 
passage is carried out to the discharge space 2 and it. After raising temperature of the 
heating chamber 9 gradually at this time, it is desirable to maintain temperature at 
optimal temperature (300-500 **, for example, 350 **), and to perform heating 
degassing treatment of the discharge space 2 of the PDP panel 11. At this process, 
adsorption or disconnection of an impurity by which occlusion is carried out is 
promoted to a wall of the discharge space 2, and disconnected gas is exhausted. 
[0056]If a desorption rate (quantity of gas which disconnects itself per unit time) of 
gas is large, since a degree of vacuum of the exhaust falls, it can know change of a 
desorption rate of gas indirectly from change of a degree of vacuum of the exhaust. If 
a desorption rate of gas becomes smaller than a predetermined value, heating 
degassing treatment of the discharge space 2 of the PDP panel 11 will be ended. 
[0057]Heat-treatment of a getter is performed by raising the temperature at 300-600 
** according to the kind of getter. Cooking time is about 5 to 10 minutes. This 
heat-treatment is good in a repetition line. Between this heat-treatment, the parts of 
adsorption or the water which was carrying out occlusion, nitrogen, oxygen, carbon 
dioxide, etc. are emitted for a getter after manufacture by being put to the 
atmosphere etc. 

[0058]Since it begins to heat [ the example of the getter which uses a ZrAI alloy ] a 
getter, if 1.5 minutes pass, gas will begin to appear from a getter and the degree of 
vacuum of the exhaust will fall, When the pressure in the exhaust reaches the 
maximum and 6 minutes pass in 2.5 minutes, degasifying is completed and the degree 
of vacuum of the exhaust returns to the original value. 

[0059]As a heating method of a getter, electric heat heating, high-frequency induction 
heating, etc. by a resistance heating element are used. 

[0060]Heating degassing treatment of the discharge space 2 and heat-treatment of a 
getter may be performed simultaneously. When the heating method of the discharge 
space 2 can be used also for heat-treatment of a getter, it can be made to serve a 



double purpose. 

[0061]An electrode performs the <glow discharge of process 5 oxygen system gas> 
process 5 only by the AC type PDP panel which has not been exposed to the 
discharge space 2. In the DC type PDP panel, the FED panel, and PALC panel which 
the electrode has exposed to the discharge space 2, since an electrode receives 
damage, the process 5 is not performed. 

[0062]Oxygen system gas is introduced into the discharge space 2. At this time, close 
the exhaust valve 6 of drawing 1, open the gas introduction valve 4, and oxygen 
system gas (not less than 50% of mole percentage of oxygen), for example, mixed gas 
of oxygen and argon, is introduced, After making total pressure of the discharge space 
2 into a predetermined pressure (13.3-66.5 Pa), for example, 0.1 - 0.5Torr, the gas 
introduction valve 4 is closed. 

[0063]lmpress alternating current high voltage between the front electrode 1 7 and the 

rear electrode 13, the discharge space 2 is made to cause glow discharge, oxygen 

plasma is formed, and reactive oxygen species (an oxygen atom and oxygen ion which 

were rich in energy) are generated. A charging time value may take a size of a panel, 

its effect, etc. into consideration, and may set them up suitably. 

[0064]After an end, the exhaust valve 6 is opened and the discharge space 2 is 

exhausted. 

[0065]The above-mentioned operation is good in a number-of-times repetition line of 
required. 

[0066]Glow discharge was made to cause in the above-mentioned operation, where a 
flow of gas is stopped. This is changed and the gas introduction valve 4 and the 
exhaust valve 6 are opened slightly, and it may be made to make glow discharge cause, 
always passing gas in discharge space. 

[0067]Since glow discharge is made to cause if it does in this way, putting an impurity 
molecule on the flow of gas and discharging it, the impurity molecule once desorbed 
from the wall surface can decrease the rate that a wall surface is adsorbed again. The 
rate that a resultant returns to the original molecule by a backward reaction can also 
be decreased. 

[0068]By operation of the neutral acid matter atom in said oxygen plasma and active 
oxygen ion. (a) Carry out oxidative degradation of the organic contamination thing 
adhering to the front glass board 16, the rear glass substrate 12, the septum 18, the 
fluorescent substance layer 19, a display electrode (transparent electrode), the 
transparent dielectric layer 14, and magnesium oxide MgO protective layer 15 grade, 
and change into the small molecule which carbon dioxide etc. is easy to be exhausted. 



[0069](b) Oxygen supply is carried out to the oxide of the fluorescent substance layer 
19, a display electrode (transparent electrode), the transparent dielectric layer 14, and 
magnesium oxide protective layer 15 grade, promote the oxidation, pull out each 
original performance, and attain stabilization of the characteristic. 
[0070] Hydrogen system gas is introduced into the <glow discharge of process 6 
hydrogen system gas> discharge space 2. At this time, close the exhaust valve 6 of 
drawing 1 , open the gas introduction valve 4, and hydrogen system gas (not less than 
50% of mole percentage of hydrogen), for example, the mixed gas of hydrogen and 
argon, is introduced, After making total pressure of the discharge space 2 into a 
predetermined pressure (13.3-66.5 Pa), for example, 0.1 - 0.5Torr, the gas 
introduction valve 4 is closed. 

[0071]Impress alternating current high voltage between the front electrode 1 7 and the 
rear electrode 13, glow discharge is made to cause, hydrogen plasma is formed, and an 
active hydrogen kind (the hydrogen atom and hydrogen ion which were rich in energy) 
is generated. A charging time value may take the size of a panel, its effect, etc. into 
consideration, and may set them up suitably. 

[0072]After an end, the exhaust valve 6 is opened and the discharge space 2 is 
exhausted. 

[0073]The above-mentioned operation is good in the number-of-times repetition line 
of required. 

[0074]Glow discharge was made to cause in the above-mentioned operation, where 
the flow of gas is stopped. This is changed and the gas introduction valve 4 and the 
exhaust valve 6 are opened slightly, and it may be made to make glow discharge cause, 
always passing gas in discharge space. 

[0075]Since glow discharge is made to cause if it does in this way, putting an impurity 
molecule on the flow of gas and discharging it, the impurity molecule once desorbed 
from the wall surface can decrease the rate that a wall surface is adsorbed again. The 
rate that a resultant returns to the original molecule by a backward reaction can also 
be decreased. 

[0076]By operation of the neutral hydrogen atom in hydrogen plasma and 
activated-hydrogen ion. (a) Return and remove remains impurities including the water 
by which the front glass board 1 6, the rear glass substrate 1 2, the septum 1 8, the 
display electrode (transparent electrode), the fluorescent substance layer 1 9, the 
transparent dielectric layer 1 4, and the magnesium oxide MgO protective layer 1 5 
grade are adsorbed. 

[0077]In skipping the <process 5> of performing glow discharge of oxygen system gas 



and performing <the process 6>, (b) Carry out reduction decomposition and remove 
the organic contamination thing adhering to the front glass board 1 6, the rear glass 
substrate 12, the septum 18, a display electrode (transparent electrode), the 
fluorescent substance layer 19, the transparent dielectric layer 14, and magnesium 
oxide MgO protective layer 1 5 grade. 

[0078]The <closure of introduction and panel of process 7 inactive gas> gas 
introduction valve 4 is opened, predetermined inactive gas, such as Ne, Ar, and Kr, is 
introduced into the discharge space 2, and gas sealing is performed, after making total 
pressure into a predetermined pressure (hundreds Torr(s); tens of thousands of Pa) 
and closing the gas introduction valve 4. Gas sealing carries out heat melting of the 
pars intermedia of the chip exhaust pipe 3 to about 700-800 **, and performs it. 
[0079]The getter aggregate in the chip exhaust pipe 3 of the PDP panel 1 1 by which 
gas closure was carried out is activated after that [ <activation of process 8 getter> ]. 
Cooking time of cooking temperature is about 10 minutes in a 700-900 degreeC grade. 
Impurity gas is absorbed from the inactive gas in the discharge space 2 by this 
activation at a getter, and gettering processing is completed. 

[0080]Here, since heating degassing treatment of the getter aggregate is performed at 
<the process 4> before the inactive gas introduction to the discharge space 2, or 
sealing, only the part which carried out degasifying can absorb a lot of impurity gas 
than before from the discharge space 2. For this reason, while decreasing impurity gas 
from the discharge space 2 and being able to stabilize a discharge characteristic, 
electrode degradation by the abnormal discharge and the sputtering which make 
impurity gas a cause can be decreased, and reinforcement of the PDP panel 1 1 can be 
attained. 

[0081]Also in the case of the DC type PDP panel 1 1A, the FED panel 21, and PALC 
panel 31, the same effect is acquired although the example of a display device has 
been explained as the AC type PDP panel 1 1 so far. Next, it targets in a point of 
difference with the AC type PDP panel 1 1 , and the manufacturing method of these 
panels is explained. 

[0082] Drawing 4 is an example of the DC type color PDP panel 1 1 A. If it removes that 
it is direct current discharge, the principle of luminescence is the same as the AC 
type color PDP panel 1 1. In the DC type color PDP panel 1 1 A, the electrode is 
exposed to discharge space. For this reason, by an electrode oxidizing, since it is 
inconvenient, the <process 5> of performing glow discharge of oxygen system gas is 
skipped. 

[0083]In the <process 6> of performing glow discharge of hydrogen system gas, direct 



current voltage is impressed between the anode electrode 13A and the cathode 
terminal 1 7A. By operation of the neutral hydrogen atom in hydrogen plasma and 
activated-hydrogen ion, remains impurities including the water by which the (a) front 
glass board 1 6, the rear glass substrate 12, and the septum 18 grade are adsorbed are 
returned, it removes, and reduction decomposition is carried out and an adhering 
organic contamination thing is removed. 

[0084](b) Return remains impurities including the water by which the anode electrode 
13A and the cathode terminal 17A are adsorbed, remove, and carry out reduction 
decomposition and remove an adhering organic contamination thing. While carrying out 
reduction removal of the contamination oxides, such as an oxide layer of the surface 
of the anode electrode 13A or the cathode terminal 17A, simultaneously and reducing 
the amount of adsorption of impurities, such as water and carbon dioxide, stabilization 
of a discharge characteristic is attained. 

[0085]Others are the same as the case of the AC type PDP panel 11. 
[0086] Drawing 5 is an example of the Spindttype FED panel 21. The cathode terminal 
23 is formed in the rear glass substrate 22, and the resistive layer 24 is formed on it. 
Next, the insulating layer 25 and the gate electrode 26 are laminated and formed. The 
gate electrode 26 and the insulating layer 25 are etched, the detailed hole 27a (for 
example, about 1 micrometer in diameter) is formed, and the emitter 27b is formed 
with a vacuum deposition method etc. into the hole 27a. The whole becomes the form 
embedded into the hole 27a where the emitter 27b was formed in the gate electrode 
26 and the insulating layer 25. Molybdenum etc. are used as a material of the emitter 
27b. 

[0087]On the front glass board 28, the anode electrode 29 and the fluorescent 
substance layer 30 which consist of transparent conducting films are laminated and 
formed. 

[0088]The two substrates 22 and 28 are held so that the interval of the gate electrode 
26 and the anode electrode 29 may be set to about 1-2 mm, and they are sealed by 
the same method as the PDP panel etc. The space inserted into these two substrates 
turns into vacuum space where an electron flies, when FED works as a display device, 
and it becomes the discharge space 2 which produces glow discharge in an 
embodiment of the invention. 

[0089]Forming the cathode terminal 23 and the gate electrode 26 in band-like, 
respectively, both intersect perpendicularly mutually and constitute XY matrix. In 
order to drive this Spindt type FED panel 21, one electrode is scanned and the status 
signal in sync with a scan is impressed to the electrode of another side. The position 



of a request of XY matrix can be chosen and electrons can be made to emit from the 
emitter 27b by this. Even the anode electrode 29 flies and most emitted electrons 
make the fluorescent substance layer 30 in this side emit light by a shock. 
[0090]In the case of the FED panel, at <the process 2>, the exhaust port which is not 
opened for free passage and illustrated is established in the discharge space 2, and 
the chip exhaust pipe 3 is welded to this exhaust port with frit glass etc. like the PDP 
panel. 

[0091] An electrode will oxidize, and since the ^process 5> of performing glow 
discharge of oxygen system gas in the case of the FED panel is inconvenient, it is 
skipped. 

[0092]In the <process 6> of performing glow discharge of hydrogen system gas, direct 
current voltage is impressed between the anode electrode 29 and the cathode 
terminal 23. 

[0093]By operation of the neutral hydrogen atom in hydrogen plasma and 
activated-hydrogen ion. (a) Return remains impurities including the water by which the 
front glass board 28, the rear glass substrate 22, the septum 25, the gate electrode 26, 
the anode electrode 29, the emitter (cold cathode chip) 27b, and the fluorescent 
substance layer 30 grade are adsorbed, remove, and carry out reduction 
decomposition and remove an adhering organic contamination thing. 
[0094](b) Return remains impurities including the water by which the gate electrode 
26, the anode electrode 29, and the emitter (cold cathode chip) 27b are adsorbed, 
remove, and carry out reduction decomposition and remove an adhering organic 
contamination thing. While carrying out reduction removal of the oxide layer of the 
surface of the gate electrode 26, the anode electrode 29, and the emitter (cold 
cathode chip) 27b simultaneously and reducing the amount of adsorption of impurities, 
such as water and carbon dioxide, stabilization of the electron emission characteristic 
from an emitter is attained. 

[0095]Since discharge gas is unnecessary, in <the process 7>, introduction of gas is 
not performed but only sealing is performed after evacuation. 
[0096]Others are the same as the case of the AC type PDP panel 11. 
[0097] Drawing 6 is an example of PALC panel 31. PALC panel 31 has the flat panel 
structure which laminated the liquid crystal display panel 41, the plasma panel 51, and 
the dielectric sheet 32 that intervenes among them. The dielectric sheet 32 
comprises sheet glass etc. 

[0098]The liquid crystal display panel 41 is constituted using the transparent base 42. 
The band-like data electrode 43 is formed in one field of the transparent base 42. 



Although the transparent base 42 is not illustrated, by a spacer, it holds a 
predetermined interval and is joined to the dielectric sheet 32. It fills up with a liquid 
crystal between the transparent base 42 and the dielectric sheet 32, and the liquid 
crystal layer 44 is formed. 

[0099]On the other hand, the plasma panel 51 is constituted using the rear glass 
substrate 52. Two or more slots 53 are formed in parallel inside the rear glass 
substrate 52. Each slot 53 is sealed with the dielectric sheet 32, and constitutes the 
discharge space 2 from the slot 53 separated separately. Inactive gas, such as neon, is 
introduced into a discharge channel. Along with the cathode terminal 54 parallel to 
each who constitutes a plasma electrode, and the anode electrode 55 fang-furrow 
part 53, it is provided in the pars basilaris ossis occipitalis of the slot 53. 
[0100]The slot 53 and the data electrode 43 which were formed in band-like, 
respectively intersect perpendicularly mutually, and constitute XY matrix. It is 
performed as follows in order to drive this PALC panel 31. 

[0101]In order to choose the predetermined discharge space 2, prescribed voltage 
(address voltage) is impressed between the cathode terminal 54 and the anode 
electrode 55 in the slot 53 corresponding to the discharge space 2, and the discharge 
space 2 is made to generate discharge. The potential of the discharge space 2 is 
maintained at anode potential during discharge. If data voltage is impressed to the 
data electrode 43 in this state, data voltage will be written in the liquid crystal layer 44 
of two or more pixels located in a line with band-like corresponding to that discharge 
space 2 via the dielectric sheet 32. 

[0102]After discharge is completed, the potential of the discharge space 2 turns into 
floating potential, and period maintenance of the data voltage written in the liquid 
crystal layer 44 of each pixel is carried out to the next writing. 
[0103]Thus, the discharge in the predetermined discharge space 2 functions as a 
sampling switch, and the liquid crystal layer 24 functions as a capacitor. The liquid 
crystal corresponding to each pixel operates according to the data voltage written in 
the liquid crystal layer 24, and changes the transmission quantity of the light from the 
back light provided in the panel lower part. Then, a two-dimensional display is attained 
by scanning the discharge space 2 sequentially. 

[0104]ln the case of a PALC panel, at <the process 2>, the exhaust port which is 
opened for free passage to the slot 32 and the discharge space 2 does not illustrate is 
established, and the chip exhaust pipe 3 is welded to this exhaust port with frit glass 
etc. like the PDP panel. 

[0105]An electrode will oxidize, and since the <process 5> of performing glow 



discharge of oxygen system gas in the case of a PALC panel is inconvenient, it is 
skipped. 

[0106]In the <process 6> of performing glow discharge of hydrogen system gas, direct 
current voltage is impressed between the anode electrode 55 and the cathode 
terminal 54. By operation of the neutral hydrogen atom in hydrogen plasma and 
activated-hydrogen ion, remains impurities including the water by which the (a) 
dielectric sheet 32, the rear glass substrate 52, the septum, etc. are adsorbed are 
returned, it removes, and reduction decomposition is carried out and an adhering 
organic contamination thing is removed. 

[0107](b) Return remains impurities including the water by which the cathode terminal 
54 which consists of porous nickel etc., and the anode electrode 55 are adsorbed, 
remove, and carry out reduction decomposition and remove an adhering organic 
contamination thing. While carrying out reduction removal of the oxide layer of the 
surface of the cathode terminal 54 and the anode electrode 55 simultaneously and 
reducing the amount of adsorption of impurities, such as water and carbon dioxide, 
stabilization of a discharge characteristic is attained. 

[0108]Other processes are the same as the case of the AC type PDP panel 11. 
[0109]As described above, according to this embodiment, the remarkable operation 
effect of following (1) - (4) can be obtained. 

(1 ) Introduce hydrogen system gas, make glow discharge cause, form hydrogen plasma, 
and generate the hydrogen atom and activated-hydrogen ion which were rich in 
energy, after exhausting between electropneumatic. The effect of following (a) - (e) is 
acquired by the operation. 

[01 10](a) Return and remove remains impurities including the water by which a front 
glass board, a rear glass substrate, a septum (barrier rib), etc. are adsorbed. 

(b) Return and remove remains impurities including the water by which electrodes, 
such as a cathode terminal, an anode electrode, a display electrode (transparent 
electrode), a gate electrode, and an emitter (cold cathode chip), are adsorbed. 

(c) Return and remove remains impurities including the water by which a fluorescent 
substance layer, a transparent dielectric layer, a magnesium oxide protective layer, 
etc. are adsorbed. 

[0111](d) Carry out reduction decomposition at a small hydride molecule, remove the 
organic contamination thing adhering to a front glass board, a rear glass substrate, a 
septum, an electrode, a transparent dielectric layer, a magnesium oxide protective 
layer, a fluorescent substance layer, etc., and clean the surface. 
[01 12](e) Make it easy to carry out reduction removal of the oxide layer of electrode 



surfaces, such as a gate electrode and a cold cathode chip (emitter), to make 
electrons easy to emit, and to carry out reduction removal of the oxide layer of the 
electrode surface of a cathode terminal and an anode electrode, and to discharge. 
[01 1 3]Therefore, even if it uses it for a long time, a discharge characteristic and an 
electron emission characteristic are stabilized, and the flat panel of discharge tube 
systems, such as highly efficient quality PDP with little seizure, PALC, and FED, or a 
vacuum tube system becomes possible. 

[0114](2) Introduce oxygen system gas, make glow discharge cause, form oxygen 
plasma, and generate the oxygen atom and active oxygen ion which were rich in 
energy, after exhausting discharge space in AC type PDP. By the operation, the effect 
of the following (a) and (b) is acquired. 

[0115](a) Carry out oxidative degradation of the organic contamination thing adhering 
to a front glass board, a rear glass substrate, a septum (barrier rib), a transparent 
dielectric layer, a magnesium oxide protective layer, a fluorescent substance layer, 
etc., and change into the small molecule which carbon dioxide etc. is easy to be 
exhausted. Thereby, high vacuum degree maintenance is attained. This effect is so 
large that a panel becomes large. 

[01 1 6](b) Oxygen is supplied to oxides, such as a fluorescent substance layer, a 
transparent dielectric layer, and a magnesium oxide protective layer, promote the 
oxidation, pull out each original performance, and stabilization of the characteristic is 
enabled. 

[01 1 7](3) Since heating degassing treatment of a getter is beforehand performed by 
an exhaust process before closing the discharge space of a panel, residual gas, such 
as a lot of water, nitrogen, oxygen, and carbon dioxide than before, is absorbable. For 
this reason, abnormal discharge like before is lost, electrode degradation by a 
sputtering is also lost, an electrode life is prolonged, and reinforcement of a display 
device can be attained. 

[011 8](4) Since voltage is only impressed to the electrode which only introduced 
hydrogen system gas or oxygen system gas and with which the display panel itself is 
provided in this embodiment, Compared with the method of adding and aging the 
dummy electrode currently indicated by JP,2000-106089,A mentioned above by the 
clause of conventional technology, equipment becomes easy and the burden of work 
also has it. [ little ] 

[01 19]lt cannot be overemphasized that can transform further the embodiment 

described above based on the technical idea of this invention. 

[0120] 



[Function and Effect of the Invention]generating the chemical species which were rich 
in energy by discharge in this invention — the — physical and a chemical operation 
removes an impurity. 

[0121]In the glow discharge which makes hydrogen system gas discharge gas, 
hydrogen system active species (the hydrogen atom and activated-hydrogen ion 
which were rich in energy) with a strong reducing action is generated, and the water 
by which the wall was adsorbed, oxides including the oxide layer on an electrode, etc. 
are returned and removed. It changes into the small molecule which carries out 
reduction decomposition of the organic contamination thing, and is easy to be 
exhausted. 

[0122]In the glow discharge which makes oxygen system gas discharge gas, oxygen 
system active species (the oxygen atom and active oxygen ion which were rich in 
energy) with the strong oxidation is generated, oxidative degradation of the organic 
contamination thing adhering to a wall is carried out, and it changes into the small 
molecule which carbon dioxide etc. is easy to be exhausted. 

[01 23]As a result, impurity gas, such as water which remains to the discharge space 
of a display device, can be decreased, a discharge characteristic can be stabilized, 
damage to the electrode by abnormal discharge can be prevented, and a device life 
can be extended. 
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[0034 ] Jfftmt. MIEm-«a#ct MzttfoL 

[0035] ttzt^m. mim-nmfcb ztuzn 

[0036] JitT. *^<7)ff4 U^Htt^B^iaffi 

[ o o 3 7 ] m mmmmt Lx<?>m$m<m 
mmximtmmmmmi&m^tmxiy o . @ 

[0038] H3 &#33t^*^ ACS 

PDPA^;l«5:|WL^, HI ^flL^tf' 
H2c7)llff^^T^^M«S^S^irat- 

**t=5rSXg(i. H4tSrTDC (KM) SP 
DPA*/K H5t7^-TFED7^;K 06^-tPA 

[003 9] H3ti, ACM^5-PDP7N-^/H 1« 
-Mc0Ste&7Pt-»ffiHT'$)l» o WfflTy^XSKl 2± 
(c Jf MEPSiJ^ ffT U 1 3 * ^«tcfgtt S . 
■fe;kt«^#:£?)llM 1 8 -CKW 0 , 'J 1 3 Pi 
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s 1 8 am\m fcfrirz u -vms 1 3 a j 5 ti» 
/i 1 9 zmfttt . 

[0040] Mffl^xSR l 6 ±£14, ifHJ»€Bt^ 

tf^frM 1 4 £ 2 0 ju mggog&fcffifiJU »BW- 
I,, $ fetC^-<7)±t2 0 0 nmSS^K'fbV^'Jf^^A 
MgOfl 5 

[004 1 ] |frffl^'5XSK 1 6±iOM-ft.V^'Jf y<7A 

gi 5i«:fi^7xiii 2HMt«r B iis«iiiMi 
s-c-jE^fmt, mmtk ixmummmzmkizm 

»LT2ft«^X*Sl 2. 16£JMhM>, 
[0 04 2] ACI^7-PDPA"^;H l<?jR«fcL 

=fc ~> T HHJWtXfWi £ t (c£cft vo >4 . 

?;rai7ny l-mffil 7fIJ«€fM5^fc-f 

& t , ;«MUotit*i 1 4±.<7mF?r 
mmz titznmmmmmmm-tx a 4 xm 

[0 04 3] ZcOiolZ, ¥-*TA9)VMz. WC?7 
^>"7AJI 1 5 fc^fcffcJf 1 9<^ft-?;fl<7)«cSl 

mtm^yym^zmmt, *± systems 

1 9£IfiSU ^wt^mt^h. 

[0044] ^mzMkif^titz u ^wm 1 3 Wfy u y 

MznnLtzmrM^it£m-th^tx\ xY?b y -y 

5. 

[004 5] HI, H2£#BSL5:^ PDP 

1 1 nwkm;fcmhvmim*wm*h . 

<Ig 1 PDPA^Hl Offli. ■ JD»J«> 2 ffetD 
Mt-e^-?-ixMPimS^-*£ffML. Z.fih<nW&. 

si) £«o^^®tssL, M*»t Lxwmmmiz 

[0046] <Ig2 >y TlftSM? 3 tOffi 0 fflt >& 

0 . K€£Pb1 2 £»A Lfc -y ~m 

^msz, pdpai4i loscssia 2(31311/0 



[004 7] ^■y7"#^«3«a^^tJfc'\ 

Sim ^<ofcft<of^*(i^< £ 0 3^ h t> 
iS<&& 5 Ltzifi-^X^ PDP/^;^^^1j§^ 

^TJ)S. l^PDPA'^H;, 1— 6fflOf- 

•yT#mi ; 3£E0ftttl>» 

[ 0 0 4 8 ] 0 1 t^-f-i f 7 Tfgf 3 £SS 
BSftS t . -/ » 3 £#AL^ 

[004 9] iai«2OC0f->yT#f$tif 3«0*>. lO 
t±^*X#A^>^4 fc'VCtfJ^I&B 5 HfiMStl. . ^ 

»|5C(1 0^K^W§*\ ^»ISSpA'^7-£ 

^T^x^y^/SMSfi, yj<«, K«, ^V>, 

[00 5 0 ] fc a 1 0<7)-?-.y7^ i t3ti:f^^7"6 

^^6ti-5Til«ft4. KttMt^\ 

yf yxyrm- t>%t m%mmmm^tix i ^ . 
[0051] i-y-mfsm 3^-mz, nmnmth 

Sr. 20-3 0-fyf(7)PDPA^;H;*fLI§10- 
1 5mm<7)ilJ-£Tf£ltT&< 0 

[00 5 2 ] <Xg3 ^'•/^-£?)ffl^2 s ^>^>y^- 
ti, ZrAl (y';W-->A7/^~^)^Mg 
Al (7^yW7i^-W) Xti, 
«f^*«ft^ fc"*^ ^ 5r 5 . ^' -y ^ -*#c«ffy*t± U y 
\KX\ »'6mm, W4mm, if^' 

lmmXhh„ y-y^-##c«iPDPvt^/H It?) 

*/Mdtf Lf7^ l o flfli fc"«SiJ^Tfflv ^ § „ 

[0053] *f'v9~te. mmMtixwmmikf 
h tz^zm^-fx-mimft hzttrnttv^K \m 
mmz&^xii. -mzmm^mm^rnxLtz^ 

cR»J)SV4MSUTt^t#^^^o iot. MA 

nfm^n^mzAtixmmmL. zcvttik 
&Lxui?ixi>&\K ^^\,zmtm^t£hK<^ 
%:<~thc\tx\ y-y 9-<nifxwm)wfcT*nt 

[0054] %m$m^h7 i -v?-n.m-&W£m 
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y .y * f - -y 3 fctfcltfc ^ «y *-JR*| 

[00 5 5] <Xg4 HkmmMi2com% ■ V-v?~CD 

sirffi-f v > ' < q t±#$-£fc&, &mzm 

& (3 00-5 0 0 o C, ^£'3 5 0°C) tfiWPD 
Pr^H 1 1 «ffi€Sr B l2 Wjn^ffi^'XMH^ffo 

[0056] nfxcommm o 
t>mimizm z t & . #x<nmmu£tm%.eo 

[ o o 5 7 ] y.y t'7?-wlli: 

JEfC-tWiajS* 3 0 0-60 OXJfci^S-frTfra . 

fl«f§M 5-io ^garcft * . z amxmm o 

iELfi^T^J;^ ^tlSft 
6 £ J: tffc J: o T Mtftty ? h \ HMjI 

ltv^k, St*. xit^s^^ama^ 

[00 58] Z r A 1 ^Srffiffl Uty -y 
ti, ^^-£M»U&6T^l. 5 

U 2. 5^T«£M4^i±>W«AfitCiiL. 6# 

[00 591 ^7 ?-OM*^Kh LT«, ffiijMft 
[00 60] ft€^r H T2c0jD»iS^Mafc 7>y?-<7) 

mmmtmmmzfi-ox mmtm 2 cntm^m- 
f v 9 -vymmmz hmti m^i , *mt # § . 

[00 6 1 ] <XH5 S«^^^^n-JScm>XS 
5 «ffi*ssr«^ra2 fcrSffi LT V vfcvvA. CMP D P 

) ^ivco^vn a . mm^mm^m 2 tnittj i/o > s d 

ClPDP^^l/, FEDA-^itfPALC^^;!/ 
T«, €S*W&SttS^T\ Ig5(»l\ 
[00 62] ft€^IS2(Cl?^^^&«A-tS. £<9 
Hl^WSV^7'6£B!t, tfzmXW/4i 

mm<wim^m5o%azt) £»alt, wmms 

2<^£E£Br£<S5ffift. Witf, 0.1-0.5Torr 
(13. 3-66. 5Pa) fc Lfcft, %?MXKn,\? 

4£PBLI>„ 



[006 3] ynybtfti 7fcU-VfKl 3fc^t 
117 7 Xv £ JIM L , vStt@g«8 (x*/Wf-fc 

£\\ 

[0064] UTS. S^A'^7"6 S:BV^Tjfe«^2 

[006 5] ±IE«Mm±. ^SIUf*S , 9jItff''-C t> 
£\\ 

[0066] IMlcotmX'tt. tfxcoifdr*W±%-£fz 

-/ \ tm%r<fV7'6^b-fMzm^x , wmgffi 
mzmz#xmittv^v~jkn£®z\ i a 

[0067] i«i a t-f S t . ??m&ft=f-*tixeyfa 

ti izm^z mm t> ?u -w>m z $ * s w . 

- B^ffi^ LtWf«I>'HtlfSii 
atEIGK i->t imft^z i> t" § SiJ^r i «^ § € l> Z b 

[0068] ms&k'rjxvtpntpmiaKMFF&vm 
ttflaaw *>mmiz * 0 , < a ) frB^5^s« 1 

6. WBXr^^ffiRl 2, RBIl 8, ^JttfrJf 1 9, H 
-7AM g oftlM 1 5^tfMIUfc*«f^feft*IWk* 

[0069] ( b ) mytwM 1 9 , mmm 
ft) . sBjpmftJii 4, K-ftv^"^^7Afraiii 5 

[0070] <xn 6 x?)?u-im>im 

^ ^P-7" 6 * W t , ^'X ^ ^7" 4 £■ HBV /K*^^' 

^*5 0%^±) Sr»f ALT, ffim^r B l2^F±&Eff5E 
<7)ffiA, Witf, 0. 1-0. 5To r r (13. 3-6 
6 . 5Pa)i Lfeft. #X#A^W7'4^Bt^ 
[007 1 ] 7nybtil 7 t U^€S1 3Ht3£»S 
i«lIE&EPlraLT?"n-Km£e;£^ **7°7X^ 

5, ^S&*^if«LTiii:iSSELTJ;V^ 
[0072] Sim Sf^^7'6 S:fflV^TScmSIS2 

[0073] ±!S^IfW, ^SHIfiS 0 M Lfs-oX i> 

[0074] JJEOSfFCti, 
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mmz%iz#y,mL%v^7u~ifcnm^itz>£ 

olzLXi> 

[0075] zcoa tz-tz t , ?&mfrf-*tix<m 
mzm^zMmL%tft>y'n-mn£mzz^z><7)X\ 
- a mm& t> m Ltz^im^mvmmizmm s *i 

MBim t 4 -5 T Tcso^fc: i if SW^fcJS^S-friik 

[00 76] 7K«7°5Xv^»^tt7lc«H^SW'ffitt-fl: 
*3SH *y«ftffifc i 9. ( a ) f»" l 6 . 

fw'^isi 2. mmi s, n^ms (s§bj« 
s) . mmm 1 9 . st^^f 1 4 . nftv^*^ 

WMgOfilBil 5^t:ifi^§*iT^5**ttt«)k 

[0077] mmm'xnfu-mtm 5 <ig 5 > 

^^LX<XU6>^nr>i^ai, (b) 

1 6 . wmxyzm 1 2 . mm 1 8 , f^m* 
(swffi) , 3tm*i 9 . mmmmi 4. 

[00 78] <Ig 7 ^vStt #XCD#A • ^A-Wft 
±>^'X#A^VI/7'4£PBV^T, ftH£|Sj2fcNe, A 

J±* (liWTo r r ; »7JP a ) £LT#X#A^7' 

$tflP3 wtfiaat* 7 0 0-8 0 orgjttJMfiiiLT 

[00 79] <CDg8 ^ v ?-<7)}£tt{t>^f£. a 

xm± ztuzPDPJ 1 1 crrf y rmnm 3 rt 
■y . jn»ajsa 700-900 

[ 0 0 8 0 ] d Z Xli, ^ v ^-A^^MSIMXM 

wztknmm 2 ^mm$xmA^5i±comz < tm 
4>t1tot^§^t\ rnxzittm-ffixx 0 

*(7)^»/7"^ §■ j&msis 2 (BUR? # 5 . i <9fc 

%mtx?> itthiz, wmxxzimk-t&mmi 
1 1 <?)gmiit*mi z t § . 

[008 1 ] ACIPDP^! 
*/H 1 tLTIM0JLT#7t*\ DCSpdpa^/h 
1A, FEDA"^2U PALCA^/t/3 1«f^t 

^frnttmamtfah. act, acspdpa-^h 

[0 0 82] 114(4, DCS*7-PDPA"^/H 1A 

e>-0iT'& © : KMft^-r-s i> z > mm, mum 



I(iACS*7-PD Prt*)Vl ltRtT&S. DC 

s# 7 - p d p ^ **/n 1 A-rti . ms^m^ izm 

[0083] **^*'Xc0^n-^^tf 5 <Ig6 > 

-m. ry-nmsi 3amv-hisi 7A«o^t: 
ar^ssit^*3g>f ?r ycoftmz x 0 . ( a ) mra^^^ 

1116. #ffi>7'7XS«l 2. PSffil 8^«»S^ 

[0 084 ] (b) T7-P'tf 1 3A^7JV-F€S 
1 7A(Cifi^n.T^5*&litftt-r5aS^*fi!fiS& 

ttMixm£i-&> mizr/~mmi3A^Av- 
ki>tz. mmmco^ytitm^ 

[0 08 5] mt. ACaPDPv^H l«%£fc|i| 

[0 086] 05(±, ^h°yhSFEDA°^;l/2 1^- 

tt» *<n±.£.%SnM2 4&8fct&. mz, mUM2 
5. ^-'-h€ffi2 6Sr^JlL-CffM-tli 0 ir-h9M2 
6JkmmM25*^vi-yyLXmSfe*-)l2 7 a 
(M^tfEf^l//m) SrffMU ^^*-;P27a(7j 
tfifc:JtSIS«ffi^t: J: "9x5'/^27b Sjgfig-f I, . £ 
fls(±s X 5 >v ^ 2 7 b &Y- b&lfWm 2 5 

£.m&tik*-)V2 7 a^zm^mtLfzmmz^ 

[0087] fJffl^7XS«2 8±tt4, itBJeimJK^ 
[0 088] 2W)mU2 2k2 8l l i, ^*-M|ffi2 6 

t r y - f«s 2 9 <7)r B iPB^ 1 ~ 2 m mgit* § 4 a 

fc«»U PDP7^;^tMia«^^«t-|> 0 ; 
^ 2 ft<?)S«tft t ft § FED *s^^« t L 

T9< B#t4€7-«f -rsx^^t* 0 , *H0^H 

Jrfi^»CfcV^T(i^"o-am^4it§^l»Km^P E 32 
[ 0 0 8 9 ] iiV- KHS2 3S.yy-bmS2 6(4. 

^°^2 i fcturtsta. -^ms&^SL, 

•y?2 7b^ST-£&aj§-fr&ifc#T'#& 0 
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mfchhwmm 3 0 mwiz j >9?s*£^i> . 

[00 90] F E D7^/Fy)%£\ <TM2 >T\,±WM 

sm 2 izmm ix m^i^ wmmi?. p d p;^ 

[00 9 1 ] FE D^°^;i/(/)*|^i. S*^'x<P0^"n 

-mm m o <tm 5 >&mm&mikz fix 1 1 v \ ^ 

[00 92] *^^»^n-ftm^4T 3 <IS6 > 
Tt4, 77- h'ttffi 2 9 fc i] -/- YW& 2 3 ffM^WL 

^mm^mwti, 

[0093] Amryx^ay^mmw^&mmit 

7\m^^y^\m^l ] 0. ( a ) fW;7XffiK2 8. 

PBS 2 5 , y-h€ffi2 6. 77 
-Ftt«29, XJ 7 7 (^Piffi-f-yT) 27b. ®ft 
ffcH3 0»S»$ilTl^7j<^titfefc-ri>S^a 

[00 94] (b) y-Mtffi26, ry-H«S2 
9, X$>y? (^Hf-y7) 2 7 bdfitfSfrO^. 

t^-MWS2 6, 77-K«S2 9, x?.y^ 
If77) 2 7b7)|iMg^}M&®7L#*LT, 7K 

[00 9 5] im%X\±^Wj:<nX\ <I§7>T'l4. 

[0 0 9 6] flfiii, AClPDP^/Hl^tH 

[00 97] 0614, PALC/^3 1 £0— WT* 
§ 0 PALCA^3 1lilB H a^^4 1}:, 7° 7 
It, W^^rBl^ft-f-Sf^mfrv—h 
3 2 Lfc7 7 -y h^/PffijgfcWLTi**. mm 

[0098] 1 !,mmmu4 2%m^ 

xm^fii, mmmM4 2c7>-ijcDMaz, 

tfx^-wzi. -> xm^mimLxmm^- h 3 

2 fcSi^ftS . )fHKfi4 2 fc; tMfrS— b 3 2 to 

r B itt±fe B H ^fi-Jii-:ii n H D «'3 1 77^7^7., 

[0099]—*, 77X7A"^l/5 1 teimtfyAg 

M5 2 zm^xmm-h . fW5^ii5 2ortW£ 
aa^ssp 5 3 s-^jtjgjfi-ts . 5 3 (sift 
v- 7 3 2 T'^fJ l , if * t#«t titaap 5 3 
02 £«^i> . im&^^Mzm^y^cwmjj 

fcTfxfc ij V - F tffi 5 4 &tf T 7 - F ttfi 5 
5 #it 9 5 3 fciB oTIStt'oix^o 



[ o i o o ] %K*mmzm. utwm 53 1 r- * 

€«4 3t4, 5Uctt5;LTXY7HJ-y7X£1«f- 

Siattl.. ;«palca'^3 1 £lMJrf-|>t 

[0101] mm7)itcm3m2£W{i-&Mi. ^m. 
mm® 2 {z-^m-th mm 5 3 1 h & 7? v - f mm 5 4 1 
ry-^mms stontmstji (rvuxmi±) & 
emult, z?)jfcmmn2izMmz^^& , mm* 
a. wMsm2<r>mmir /-Ymmzwztih . 7» 

mmsm 2 te*r js l t m-mz^mmmmm^m 4 
4izmmwy-h3 2 *irixT-?nEtfm&tti 

[0102] jknmi-ti t , z<nmt£M2 coma 
mmma t % 0 . #bs»s b b b )I4 4 izm&ttit 

®i-7-y7' 'J 777^ -y f-fc UKL . ffi H B H l 2 4 14 
^ftA'y7 t LTlSSg-r*. #H*tWJiE'f SJRflti, 
-e«ig B a B )l 2 4 aa*utr-^«ffit Lfe**o X 

art-* i f: x'z.mm*mm£%t . 

[0104] PAL C^^;l^)*^, <Ig 2 >Tt±» 
SB 3 2 LT&«^r B 1 2 L^rV * IS 
tt. PDP^°^t|5|«C ;«ilPCf77i»f 
3*7'J -y hXf^^KJ: VMWith* 

[0105] PALCA^^ll WStfktiX-Vi? 

[0106] 7j<*^*'.7£7)^"o-K€&tTa <IS6> 
T7 - F^S 5 5 fc 7? V- 5 4 7)^^11^ 

s mm z mu-t h . 7j<«7° 5 x-? cpo ^tt7j<«s^ 
vStt^K*-^ ^y^fpfflt; ± o . ( a ) mmwy- v 3 
2, wH777xs«5 2, mmwmztixv^it 
tttfrttm^mmrMitixm^i, tfz. m 

[0107] (b) ^?L®«--y7-;^J; 1 9^l>7jy- 

- H^S 5 4, 77- F«S 5 5 7)fiffi7)iHt»Ji&iI 

[0 108] ffi7)XS(4, ACIPDPA^;H \ oM 

[0109] ±lEL7c i 5 *SUfcc^®t iixH', 
( 1 ) - ( 4 ) 7)^W^fVH|7; il ' 7 7 t7-7 7 

6. 

( 1 ) ^HSS^Lfca. **^'y&«ALT7"n 
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tf)ftUHfc i 0 , <5CC0 ( a ) - ( e ) tf)8MI#f!&:h.6. 

[oiio] ( a ) mm^y^mu. vmtfyxmm. 
mm (Aurur) ^®^snT^s**t±tftf:-t 

(b) y&y-Fmfi^ ry-K^s. (3bj« 
s) . y-ht«, ii7^ (^n«f-'yT) mows 

( c ) mytwm. mmrnm. wc??*v*7J*m. 
mizmzhx^&mztfoti-m^m^m 
7tLxm&&. 

[oin] ( d ) twy xss. ti*"5x«, 
Bit mm. mmmm. m\t-?^^^Mmm, 

[0112] ( e ) y- J^ffif - 77 (157 

iy<H-<U afc, #y-Ftffi, r./-Ffl:ffi<5ofl:s 

[01 13] MoTs W B 1ffiffltTi>ft«#ttaV« 
PDF, PALC, FED^&f^XW:*^*^) 
[0 114] (2) ACSPDP«0#£. fl«3ISI*Sf 

it, mtTJxviBj&i. x^/^^-ts^^m«Jg 
^ ( a ) &v ( b ) commm^tit . 

[0115] ( a ) fW#7*ML «ffl#.7*»L 

nfi ( a u r y 7" ) . ^jm*! . im-??-* i> a 

&. ^ixtcj;D. ^E^ffiS^t^&o «*4^' 

[0116] ( b ) m±wm. wmmbm. wc?r 

[0117] ( 3 ) J**}H7)&Mm$Z$t±t&<?)£%i 

[oils] ( 4 ) *M4c7)0ST(5:, mz*m%t?x 



LtzWm2 000-10608 9^4^tWS^fLTV^ 

&y$~mmmuLx^~ : J>7^&^mzktK^ gg 

[oii9] trnzmmitzmmmmii. *mem 
'msMzm^xmz^d&ti^mx'fc&c-tmd t 

[0 120] 

[ wm\m%% ] *mr&± , titio-cx 

[0121] *^f5#*£J&«#*fc-r6? 'n-ftt? 

[0122] B^tf^S^* bth?u~W.lgX 

[0123] WSH. iS^if «JfeHtSISIKa§-f s 
[@ffl<7)^#»^] 

[01 ] *^0^HJ4^#Jt UT^^ga^Sji* 
[02] ^^IS^iSS^ffitiitt&fPSDill^** 
[H3] ACS*5-PDPA*;l^)-0!«)flige*^f 

mmmmmxhh. 

[05] f e DJ**jH7)H%0)mmmw%mwmv 

[06 ] v A'Lcn^tvn^v^-m^mm^twm 
mmmx'foh„ 

-y-yf-mmm. h-aci* 

7-PDPA"^K 1 1A-DCI^7-PDPA'^ 
fW 1 3-'J J rmm. 13A- 

7y-Kms, i4-f§€fts. i 5-«it-?y^^^ 

AMgOi, 16-1uffi^"5XSS. 17-3gHH^ra 
7DyMI, 17A-*V-H^ffi. 18---P1M. 1 

L 2 6-y-Mffi. 2 7a-*-/K 2 7b-XS 
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■v? 0^ifif7 7) , 2 2 9- 

T7-K€S, 3 0-®3fcflcJf, 3 1-PALC/^ 

[HI] 




-jfflHffiiL 4 44--« B B H Ji, 5 1- 

[02] 
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3. Jftftii* 
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